Effect of four lichen acids isolated from Hypogymnia physodes on viability of rat thymocytes.
Four lichen acids, physodalic acid (F1), physodic acid (F2), 3-hydroxyphysodic acid (F3), and isophysodic acid (F4), were isolated from Hypogymnia physodes methanol extract using preparative reversed-phase high performance liquid chromatography and their structures were determined by UV, MS, (1)H NMR and (13)C NMR. This is the first report on the isolation of F4 from H. physodes. Isolated rat thymocytes were cultivated with increasing F1-F4 concentrations (0.1, 1, 10μg/well) and proliferative activity, viability, ROS (reactive oxygen species) production and MMP (mitochondrial membrane potential) disturbances were evaluated. Obtained results show significantly decreased thymocytes proliferation was observed when cells were treated with F1 (1μg, p<0.05; 10μg; p<0.001), F2 (10μg, p<0.05) and F3 compound (10μg, p<0.05). Significantly increased cytotoxicity was detected when cells were incubated with F1 (1μg, p<0.05; 10μg, p<0.01), F2 (10μg, p<0.05) and F3 compound (10μg, p<0.001). Increased H2DCF-DA fluorescence intensity, when cells were treated with F1 (1μg, p<0.001; 1μg, p<0.01; 10μg, p<0.001) and F2 (1μg, p<0.05; 10μg, p<0.01) compound, indicating the increase of intracellular ROS production. Simultaneously, increased ROS levels were followed with significantly decreased MMP when thymocytes were cultivated with F1 (0.1μg, p<0.001; 1μg, p<0.001; 10μg, p<0.001) and F2 compound (10μg, p<0.001). Thymocytes exposure to increased (0.1, 1, 10μg) concentrations of F3 and F4 compounds did not result with significant alterations in MMP and intracellular ROS production. We have shown that higher F1 and F2 concentrations induce thymocytes toxicity mainly through induction of oxidative stress, while cytotoxicity effect of F3 is followed with altered antioxidant/oxidant balance. The rigid 11H-dibenzo[b,e][1,4]dioxepin-11-one ring in the depsidone structure may play a important role for the examined biological activities.